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A planetary transmission includes an annulus on which a
cover is arranged and a planet spider having a planet spider
journal facing the cover. The planetary transmission further
includes an intermediate element connected to the planet
spider journal or to a sun wheel shaft such that the interme-
diate element is arranged at least partially between the planet
spider journal or the sun wheel shaft and the cover. One or
more of the planet spider journal and the sun wheel shaft are
configured to be moved relative to the cover.
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1
PLANETARY TRANSMISSION

This application claims priority under 35 U.S.C. §119 to
patent applicationno. DE 102012 018 714.9, filed on Sep. 21,
2012 in Germany, the disclosure of which is incorporated
herein by reference in its entirety.

BACKGROUND

The present disclosure relates to a planetary transmission
and, in particular, to a planetary transmission in which there is
areduction in friction at an axial abutment of the planet spider
thereof and/or of the sun wheel shaft thereof on the cover of
the transmission.

Planetary transmissions are known from DE 60 2005 005
448 T2, for example. Here, a sun wheel on a sun wheel shaft
and a planet spider having planet wheels are arranged in an
annulus.

Planetary transmissions are used as travel transmissions
for frequent and infrequent travelers, for example. In such
planetary transmissions, there is either abutment of the sun
wheel with respect to the sun wheel shaft, and/or of the sun
wheel shaft with respect to the cover, which is arranged on the
annulus, and/or of a planet spider with respect to the cover.

In this case, there is axial guidance of the planet spider
and/or of the sun wheel shaft. One particularly desirable
characteristic here is reduction in friction at the axial abut-
ment of the planet spider and/or of the sun wheel shaft on the
cover of the planetary transmission. As a solution for this,
consideration has been given to providing the sun wheel shaft
with a cylindrical roller or sleeve. Moreover, a friction-reduc-
ing element in the cover of the transmission has been consid-
ered. As another solution, the end face of the planet spider
journal has been made convex.

However, the disadvantage with such solutions is that, in
general, either the planet spider journal or the mating running
surface in the cover has to be hardened, e.g. nitrided. Such
nitriding is very involved in terms of production technology
and is very expensive, especially in the case of forged blanks,
as represented by the planet wheel journal, sun wheel shaft
etc.

Another disadvantage is that there is no freedom in the
combination of materials in the friction partners, namely the
sun wheel/sun wheel shaft or planet spider journal/cover or
sun wheel shaft/cover. As a result, there may be high wear,
depending on the friction partners.

SUMMARY

It is therefore the object of the present disclosure to provide
a planetary transmission by means of which the abovemen-
tioned problems can be solved. In particular, the intention is to
provide a planetary transmission in which the production
cycle times for the planetary transmission are short and there
is high flexibility in respect of the manufacture thereof so as
to both save costs and also allow simple adaptation to cus-
tomer-specific requirements.

This object is achieved by a planetary transmission having
the features of the disclosure.

Advantageous further embodiments of the planetary trans-
mission are indicated in the dependent patent claims.

Further possible implementations of the disclosure also
comprise combinations, not explicitly mentioned, of features
or embodiments described above or below in connection with
the illustrative embodiments. At the same time, a person
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skilled in the art will also add individual aspects as improve-
ments or supplementary measures to the respective basic
form of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure is described in greater detail below with
reference to the attached drawings and by means of illustra-
tive embodiments. In the drawings:

FIG. 1 shows a sectional view of a planetary transmission
in accordance with a first illustrative embodiment;

FIG. 2 shows a detail of the sectional view of a planetary
transmission in accordance with a first illustrative embodi-
ment;

FIG. 3 shows a detail of a sectional view of a planetary
transmission in accordance with a second illustrative embodi-
ment; and

FIG. 4 shows a detail of a sectional view of a planetary
transmission in accordance with a third illustrative embodi-
ment.

In the figures, elements which are identical or functionally
identical are provided with the same reference signs, unless
indicated otherwise.

DETAILED DESCRIPTION

FIG. 1 shows a planetary transmission 1 having an annulus
10, a sun wheel 20, a sun wheel shaft 21, an opening 22, which
is arranged axially in the sun wheel shaft 21, a planet wheel
30, a planet bearing 31, a planet carrier or planet spider 40, a
plurality of planet spider journals 41, an opening 42, which is
arranged axially in the planet spider journal 41, a supporting
axle 50, a shaft nut 51, a main bearing assembly 60, a cover
70, a driver 80, and a plurality of intermediate elements 90.
The sun wheel shaft 21 and/or the planet spider 40 with the
planet spider journal 41 can be moved relative to the cover 70
in an axial direction. Moreover, the sun wheel 20 and the sun
wheel shaft 21 can be moved relative to one another.

At least one of the intermediate elements 90 in FIG. 1 is
embodied as a friction-reducing element. The intermediate
element 90 is arranged at least partially between the cover 70
and one of the planet spider journals 41. Moreover, a further
intermediate element 90 is arranged at least partially between
the sun wheel shaft 21 and the cover 70. As a result, there is
the possibility of abutment for the sun wheel 20 relative to the
sun wheel shaft 21, and it is fixed axially. Moreover, there is
the possibility of abutment for the sun wheel shaft 21 relative
to the cover 70, and the sun wheel shaft 21 is fixed axially. In
addition, there is the possibility of abutment for the planet
spider 40 and hence for the planet spider journal 41 relative to
the cover 70, and the planet spider 40 and hence the planet
spider journal 41 are fixed axially.

Abutment of a preliminary stage of the planetary transmis-
sion 1 against the cover 70 is thereby ensured via the planet
spider journal 41 and/or the sun wheel shaft 21. In the illus-
trative embodiment shown in FIG. 1, the abutment is achieved
through the intermediate element 90 connected positively
and/or non-positively to the planet spider journal 41. By
means of the illustrative embodiment shown in FIG. 1, in
which the intermediate element 90 is of offset design, the
assembly of the planetary transmission 1 is simplified and,
furthermore, the required clearance between the intermediate
element 90 and the cover 70 is ensured. Moreover, the inter-
mediate element 90 provides for absorption of the axial force
between the planet spider 40 and the cover 70.

As a result, the possibility of increased friction is elimi-
nated, even in the case of a possible high speed of revolution
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of the planet spider 40 relative to the cover 70. This is
achieved by virtue of the fact that the friction partners, namely
the intermediate element 90 and the cover 70, are matched to
one another in an ideal way. In this case, no hardening pro-
cess, e.g. nitriding etc., for one of the friction partners is
necessary. However, it is also possible for the intermediate
element 90 to be hardened, e.g. nitrided etc., this being sig-
nificantly less expensive than hardening the forged sun wheel
shaft 21 and/or the forged planet spider journal 41. In particu-
lar, a surface of the intermediate element 90 facing the cover
70 is at least partially hardened, e.g. nitrided etc.

FIG. 2 shows a detail view of the intermediate element 90
in the opening 42 in the planet spider journal 41 and in the
opening 22 in the sun wheel shaft 21. As can clearly be seen
here, the intermediate element 90 in this illustrative embodi-
ment is embodied as a grooved pin, which has a mushroom
head 91 and a mushroom stem 92. The mushroom head 91
projects from the planet spider journal 41 and from the sun
wheel shaft 21 in the direction of the cover 70. The mushroom
head 91 is thus arranged between the planet spider journal 41
and the cover 70 between the sun wheel shaft 21 and the cover
70.

In FIG. 2, the mushroom-shaped intermediate element 90
has a notch 93 and a chamfered end 94 in the mushroom stem
92, said notch being arranged, in particular, symmetrically
with respect to the axis of the intermediate element 90. By
virtue of the chamfered end 94 and the notch 93, the interme-
diate element 90 can be inserted easily into the opening 22 in
the sun wheel shaft 21 or into the opening 42 in the planet
spider journal 41. Moreover, the special embodiment
described of the intermediate element 90 makes possible a
non-positive and/or positive connection, relative to opening
22 or opening 42, between the intermediate element 90 and
the sun wheel shaft 21 or the respective planet spider journal
41.

As aresult, there is no longer any need for modifications to
the planet spider 40 and/or to the planet spider journal 41
thereof and/or to the sun wheel shaft 21 after the forging
thereof. This leads to a major cost saving. Moreover, the use
of an intermediate element 90 embodied as a grooved pin
makes it possible to reduce variance in the planet spider 40 or
the planet spider journal 41 in the context of a modular prin-
ciple. As a result, there are synergies with the principles of a
module, such as production unbundling, variance reduction,
this including the production tools, lower costs for logistics,
consolidation of suppliers, use of standardized parts etc.

With the planetary transmission 1 described, high flexibil-
ity is possible in respect of different planetary transmissions,
as are short production cycle times and simple adaptation to
customer-specific requirements. As a result, short develop-
ment times for different variants of the planetary transmission
are also obtained. This too leads once again to cost savings.

FIG. 3 shows another embodiment of the intermediate
element 100 in a planetary transmission 2 in accordance with
a second illustrative embodiment. In this illustrative embodi-
ment, intermediate element 90 is replaced by an intermediate
element 100 having a head 101 and a stem 102. Moreover, the
intermediate element 100 has a groove 103 in the stem 102
and a chamfered end 104. In this illustrative embodiment, the
head 101 is shaped in such a way that it has substantially the
same diameter as the stem 102. However, the head 101
projects from the planet spider journal 41 and from the sun
wheel shaft 21 in the direction of the cover 70. Thus, the head
101 of an intermediate element 100 is arranged between the
planet spider journal 41 and the cover 70 or between the sun
wheel shaft 21 and the cover 70.
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By this means too, it is possible to obtain a planetary
transmission 2 which has the same advantages as those which
were mentioned above in relation to the planetary transmis-
sion 1 of the first illustrative embodiment.

In other respects, the planetary transmission 2 in accor-
dance with this illustrative embodiment is embodied in the
same way as that described in connection with the first illus-
trative embodiment.

FIG. 4 shows a planetary transmission 3 in accordance with
a third illustrative embodiment. In this illustrative embodi-
ment, the intermediate element 90 or 100 in accordance with
the preceding illustrative embodiments is replaced by an
intermediate element 110 between the planet spider journal
41 and the cover 70 and between the sun wheel shaft 21 and
the cover 70. The intermediate element 110 is connected
materially to the planet spider journal 41 and/or the sun wheel
shaft 21. For this purpose, the intermediate element 110 is
arranged on the planet spider journal 41 and/or the sun wheel
shaft 21 in such a way, for example, that it projects from the
planet spider journal 41 and/or the sun wheel shaft 21 in the
direction of the cover 70.

In other respects, the planetary transmission 3 in accor-
dance with this illustrative embodiment is embodied in the
same way as that described in connection with the planetary
transmission 1 in accordance with the first illustrative
embodiment, even if no opening 42 (FIG. 2) is required in the
planet spider journal 41 and no opening 22 (FIG. 2) is
required in the sun wheel shaft 21 in the third illustrative
embodiment.

Thus, the planetary transmission 3 in accordance with this
illustrative embodiment also achieves the same advantages as
described above in relation to the first illustrative embodi-
ment.

All the above-described embodiments of the planetary
transmission 1, 2, 3 in accordance with the first to third
illustrative embodiments can be used individually or in all
possible combinations. In particular, all the features and/or
functions of the illustrative embodiments described above
can be combined in any way. In addition, the following modi-
fications, in particular, are conceivable.

The parts illustrated in the figures are shown schematically
and may differ from the forms shown in the figures in the
precise way in which they are embodied as long as their
functions described above are ensured.

In addition to the illustrative embodiments described
above, the intermediate element 90, 100, 110 can also be
embodied exclusively as a positive intermediate element
which is fitted or fits accurately into an opening 42 in the
planet spider journal 41 or an opening 22 in the sun wheel
shaft 21.

In addition to the embodiments of the intermediate element
90, 100, 110 which have been shown and described, a large
number of other embodiments ofthe intermediate element 90,
100, 110 is possible, even if these embodiments and the large
number of variants thereof are not explicitly mentioned here.

The intermediate element 90, 100 in accordance with the
first and second illustrative embodiments can also be
designed in such a way that there is only positive or only
non-positive connection to the planet spider journal 41 or the
sun wheel shaft 21.

The planetary transmission 1, 2, 3 can be a travel transmis-
sion for frequent and infrequent traveler applications. More-
over, the planetary transmission 1, 2, 3 in accordance with the
first to third illustrative embodiments can be any desired
derivative special form of transmission in which, if appropri-
ate, emergency deactivation by means of a removable sun
wheel shaft 21 is possible. In the case of an emergency deac-
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tivation in this sense, the flow of power is interrupted by
disengaging toothing of the sun wheel shaft 21.

By means of the planetary transmission 1, 2, 3 in accor-
dance with the first to third illustrative embodiments, a
required axial clearance can be ensured. Moreover, a reduc-
tion in friction through selection of suitable combinations of
materials at the tribological contact between the friction part-
ners, namely the intermediate element 90, 100, 110 and the
cover 70, is possible.

What is claimed is:

1. A planetary transmission, comprising:

an annulus on which a cover is arranged;

a planet spider having a planet spider journal facing the

cover; and
an intermediate element connected to a sun wheel shaft
such that the intermediate element is arranged at least
partially between the cover and the sun wheel shaft,

wherein at least one of the planet spider journal and the sun
wheel shaft are configured to be moved axially relative
to the cover to a position in which the intermediate
element abuts the cover.

2. The planetary transmission according to claim 1,
wherein the intermediate element is connected positively to
the sun wheel shaft.

3. The planetary transmission according to claim 1,
wherein the intermediate element is connected non-positively
to the sun wheel shaft.

4. The planetary transmission according to claim 1,
wherein the intermediate element is connected materially to
the sun wheel shaft.
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5. The planetary transmission according to claim 1,
wherein the intermediate element projects from the sun wheel
shaft in the direction of the cover.

6. The planetary transmission according to claim 1,
wherein the intermediate element is a grooved pin configured
to engage partially in an opening in the sun wheel shaft.

7. A planetary transmission, comprising:

an annulus on which a cover is arranged;

a planet spider having a planet spider journal facing the

cover; and

an intermediate element connected to at least one of the

planet spider journal and a sun wheel shaft such that the
intermediate element is arranged at least partially
between the cover and at least one of the planet spider
journal and the sun wheel shaft,

wherein at least one of the planet spider journal and the sun

wheel shaft are configured to be moved axially relative
to the cover to a position in which the intermediate
element abuts the cover;
wherein the intermediate element is a grooved pin includ-
ing an axial groove, the grooved pin configured to
engage partially in an opening in at least one of the
planet spider journal and the sun wheel shaft; and

wherein the grooved pin has a hemisphere-shaped head
arranged between the cover and at least one of the planet
spider journal and the sun wheel shaft.

8. The planetary transmission according to claim 1,
wherein a surface facing the cover on the intermediate ele-
ment is partially hardened.
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